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© Portable radio apparatus with a folding structure. 



CO 



© A portable radio apparatus comprising a first 
housing body (1,22) having at least a key operation 
pad (4, 24) with a plurality of keys, and a second 
housing body (2, 21 ) connected to the first housing 
body in such a manner that they are freely opened 
and closed with each other. The key operation pad 
(4, 24) of the first housing body (1. 22) is covered 
with the second housing body (2, 21), when neces- 
sary. The second housing body (2, 21) is provided 
with an opening (9, 29) or a push button (12. 32) so 
that at least one key is operated in a state in which 
the first and second housing bodies are closed. 
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FIELD OF THE INVENTION 

The present invention relates in general to a 
portable radio apparatus, and in particular to an 
improvement in a portable radio apparatus in which 
the key operation pad or pushbutton dialing pad 
can be covered with the housing body, when nec- 
essary. 

DESCRIPTION OF THE PRIOR ART 

It is well known in a portable radio apparatus 
such as a portable radio transmitter-receiver to 
adopt a folding structure to enhance its portability. 
In the portable radio apparatus of the folding struc- 
ture type, when the cover is opened, the key 
operation pad is exposed and the apparatus be- 
comes a suitable size for use. When the cover is 
closed, the key operation pad is covered and the 
apparatus becomes handy to carry. 

A conventional portable radio apparatus such 
like this is shown in FIG. 1 and disclosed in Japa- 
nese Laid-open Patent Application No. HEI 4- 
307841. In the figure, a housing main body 101 is 
provided with a key operation pad such as a push- 
button dialing pad 102 and a microphone 103. A 
cover 106 with a speaker 105 is rotatably con- 
nected through a hinge 104 to the upper end of the 
main body 101. The cover 106 is freely rotatable 
on the hinge 104 in the directions indicated by 
arrow marks A and B of FIG. 1. When the portable 
radio apparatus is in its inoperative state, the cover 
106 is closed in the direction A and housed in the 
main body 101, so that the key operation pad 102 
is protected and the apparatus becomes handy to 
carry. When, on the other hand, the portable radio 
apparatus is in its operative state, the cover 106 is 
opened in the direction B f the key operation pad 
102 is exposed, and then the microphone 103 and 
the speaker 105 are located into a suitable position 
for use. 

However, in the above-described portable radio 
apparatus, since the key operation pad 102 of the 
main body 101 will be entirely covered if the cover 
106 is closed, there was the problem that the key 
operation cannot be performed unless the cover 
106 is opened. 

It is, accordingly, an important object of the 
present invention to provide a portable radio ap- 
paratus having a structure which can enhance the 
key operability as the cover is closed. 

SUMMARY OF THE INVENTION 

To achieve this end, there is provided accord- 
ing to the present invention a portable radio ap- 
paratus comprising a first housing body having at 
least a key operation pad with a plurality of keys, 



and a second housing body connected to the first 
housing body in such a manner that they are freely 
opened and closed with each other. The key opera- 
tion pad of the first housing body is covered with 
5 the second housing body, when necessary. The 
second housing body is provided with key opera- 
tion means for operating at least one key in a state 
in which the first and second housing bodies are 
closed. 

70 Preferably, the key operation means is com- 

prised of an opening so that at least one key of the 
key operation pad is exposed through the opening 
portion in a state in which the first and second 
housing bodies are closed. In addition, the second 

75 housing body may also be provided with key push- 
ing means by which at least one key of the key 
operation pad is operated in a state in which the 
first and second housing bodies are closed. 

According to the portable radio apparatus hav- 

20 ing the above-described structure, since a neces- 
sary key is exposed through the opening of the 
second housing body or can be operated by the 
key pushing means in the state of the first and 
second housing bodies closed, the key operation 

25 can be performed without opening the housing 
bodies when the apparatus is being carried. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 The above and other objects and advantages 

will become apparent from the following detailed 
description when read in conjunction with the ac- 
companying drawings wherein: 

FIG. 1 is a perspective view showing a conven- 
35 tional radio apparatus; 

FIG. 2 is a plan view showing a portable radio 
apparatus according to a first embodiment of the 
present invention, the apparatus being in its 
open state; 

40 FIG. 3 is a side elevational view, partly broken 
away, of the portable radio apparatus of FIG. 2 
in its closed state; 

FIG. 4 is a plan view of the portable radio 
apparatus of FIG. 2 in the closed state; 
45 FIG. 5 is a side elevational view, partly broken 
away, showing a portable radio apparatus ac- 
cording to a second embodiment of the present 
invention, the apparatus being in its closed 
state; 

50 FIG. 6 is a plan view showing a portable radio 
apparatus according to a third embodiment of 
the present invention, the apparatus being in its 
open state; 

FIG. 7 is a side elevational view of the portable 
55 radio apparatus of FIG. 6 in the open state; 

FIG. 8 is a side elevational view, partly broken 
away, of the portable radio apparatus of FIG. 6 
in its closed state; 
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FIG. 9 is a plan view showing a portable radio 
apparatus according to a fourth embodiment of 
the present invention, the apparatus being in its 
open state; 

FIG. 10 is a side elevational view, partly broken 
away, of the portable radio apparatus of FIG. 9 
in the open state; 

FIG. 11 is a plan view of the portable radio 
apparatus of FIG. 9 in its closed state; 
FIG. 12 is a side elevational view, partly broken 
away, showing a portable radio apparatus ac- 
cording to a fifth embodiment of the present 
invention, the apparatus being in its open state; 
FIG. 13 is a plan view showing a portable radio 
apparatus according to a sixth embodiment of 
the present invention, the apparatus being in its 
open state; 

FIG. 14 is a side elevational view of the portable 
radio apparatus of FIG. 13 in the open state; and 
FIG. 15 is a side elevational view, partly broken 
away, of the portable radio apparatus of FIG. 13 
in its closed state. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring now in greater detail to the drawings 
and initially to FIGs. 2 to 4, there is shown a 
preferred embodiment of a portable radio appara- 
tus in accordance with the present invention. The 
portable radio apparatus of this embodiment has a 
folding structure, and a housing body 1 and a 
housing body 2 are connected through a hinge 3 
with each other so that they can freely rotate in a 
predetermined angle range, as shown in FIG. 3. In 
this embodiment, the housing body 1 comprises a 
housing main body and the housing body 2 com- 
prises a cover. 

In FIG. 2, the housing body 1 is provided at the 
lower portion of the main surface thereof with a key 
operation pad such as a pushbutton dialing pad 4 
in which a plurality of keys for dialing operation and 
other operations are arranged. The key operation 
pad 4 includes a power-supply key 5. On the upper 
portion of the main surface of the housing body 1 
there is provided a speaker 6, and further on the 
upper end surface of the housing body 1 there is 
provided an antenna 7 freely extendible and con- 
tractible in the directions indicated by an arrow 
mark Z of FIG. 2. 

The housing body 2 is provided with a micro- 
phone 8 and an opening portion 9 at the lower 
portion and the upper portion of the main surface 
thereof, respectively. The microphone 8 is so dis- 
posed as to be located at a position suitably away 
from the speaker 6 in the opened state of the 
housing body 2, as shown in FIG. 2. The opening 
portion 9 is provided at a position to which at least 



the power-supply key 5 of the key operation pad 4 
is exposed when the housing body 2 is closed, as 
shown in FIGs. 3 and 4. The opening portion 9 is 
located so that necessary keys such as the power- 
5 supply key 5 can be operated even in: the state in 
which the housing body 2 is closed. Further, the 
side walls of the opening portion 9 are formed into 
a taper shape so that users can operate the neces- 
sary keys easily, as shown in FIG. 3. 
70 When the portable radio apparatus of this em- 

bodiment is used, as shown in FIG. 2, the antenna 
7 is extended, the housing body 2 is opened in the 
direction B, and then the power-supply key 5 is 
pushed. The power-supply key 5 can also be push- 
es ed through the opening portion 9 even in the state 
in which the housing body 2 is closed, with the 
result that the opening and closing operation of the 
housing body 2 becomes dispensable when the 
power-supply key 5 is turned on and off. It is noted 
20 that, if other necessary keys are exposed through 
the opening portion 9, necessary operations can be 
performed in the closed state of the housing body 
2. When, on the other hand, the portable radio 
apparatus of this embodiment is not used, the 
25 antenna 7 is contracted into the housing body 1 
and the housing body 2 is closed in the direction 
A. so the apparatus becomes handy to carry, as 
shown in FIG. 3. 

FIG. 5 illustrates a portable radio apparatus 
30 constructed in accordance with a second embodi- 
ment of the present invention, the apparatus being 
in its closed state. Many of the parts of the second 
embodiment of FIG. 5 are identical to correspond- 
ing parts of the first embodiment of FIGs. 2 to 4 
35 and the same reference numerals will be applied to 
the corresponding parts. 

In this embodiment, a housing body 2 is pro- 
vided with key pushing means 10 so that a power- 
supply key 5 and other keys of a housing body 1 
40 can be pushed from the side of the housing body 2 
with force, as shown in FIG. 5. The key pushing 
means 10 comprises a coil spring 11 and a button 
12. The button 12 is fitted into the opening portion 
of the housing body 2 with its flange portion biased 
45 outward by means of the coil spring 11. Con- 
sequently, the power-supply key 5 can be pushed 
with the housing body 2 closed, by pushing the 
button 12 against the biasing force of the coil 
spring 11. Thus, a provision of the key pushing 
50 means 10 makes it possible to push the power- 
supply key 5 easily from the side of the housing 
body 2, with the result that the key operability is 
further enhanced. It is a matter of course that the 
key pushing means 10 may be provided so as to 
55 correspond not only to the power-supply key 5 but 
to necessary keys. In addition, the construction of 
the key pushing means 10 is not limited to this 
embodiment but various kinds of constructions are 
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also possible. For example, the key pushing means 
1 0 of the housing body 2 may also be formed with 
a member having elasticity. 

FIGs. 6 to 8 illustrate a portable radio appara- 
tus constructed in accordance with a third embodi- 
ment of the present invention. The same reference 
numerals will be applied to members having the 
same functions as those of the first embodiment of 
FIGs. 2 to 4. Unlike the first embodiment, the 
portable radio apparatus according to this embodi- 
ment has a slide open-closed structure, and a 
housing body 1 and a housing body 2 are slidably 
connected through their curved surfaces with each 
other. In this embodiment, the housing body 1 
comprises a housing main body and the housing 
body 2 comprises a cover. 

In FIGs. 6 and 7, the housing body 1 is pro- 
vided at the lower portion of the curved surface 
thereof with a key operation pad such as a push- 
button dialing pad 4 in which a plurality of keys for 
dialing operation and other operations are ar- 
ranged. The key operation pad 4 includes a power- 
supply key 5. On the upper portion of the main 
surface of the housing body 1 there is provided a 
speaker 6, and further on the upper end surface of 
the housing body 1 there is provided an antenna 7 
freely extendible and contractible in the directions 
indicated by an arrow mark Z of FIG. 7. 

The housing body 2 is provided at the outer 
flat surface thereof with a microphone 8 and an 
opening portion 9. The microphone 8 is so dis- 
posed as to be located at a position suitably away 
from the speaker 6 in the state in which the hous- 
ing body 2 is open, as shown in FIGs. 6 and 7. The 
opening portion 9 is provided at a position to which 
at least the power-supply key 5 of the key opera- 
tion pad 4 is exposed when the housing body 2 is 
closed, as shown in FIG. 8. The opening portion 9 
is located so that necessary keys such as the 
power-supply key 5 can be operated even in the 
state in which the housing body 2 is closed. Fur- 
ther, the side walls of the opening portion 9 are 
formed into a taper shape so that users can op- 
erate the necessary keys easily, as shown in FIG. 
8. 

When the portable radio apparatus of this em- 
bodiment is used, the antenna 7 is extended, the 
housing body 2 is slid in the direction B, and then 
the power-supply key 5 is pushed, as shown in 
FIGs. 5 and 6. The power-supply key 5 can also be 
pushed through the opening portion 9 even in the 
state in which the housing body 2 is closed. If 
other necessary keys are exposed through the 
opening portion 9, necessary operations can be 
performed in the state in which the housing body 2 
is closed. When, on the other hand, the portable 
radio apparatus of this embodiment is not used, the 
antenna 7 is contracted into the housing body 1 



and the housing body 2 is slid in the direction A, 
so the apparatus becomes handy to carry. It is 
noted that, if key pushing means 10 such as that 
shown in FIG. 5 instead of the opening portion 9 is 
5 formed in the housing body 2, the key operability 
can further be improved. 

FIGs. 9 to 11 illustrate a portable radio appara- 
tus constructed in accordance with a fourth em- 
bodiment of the present invention. Like the first 
10 embodiment of FIGs. 2 to 4, the portable radio 
apparatus according to this embodiment has a fold- 
ing structure, and housing bodies 21 and 22 are 
connected through a hinge 23 with each other so 
that they can freely rotate in a predetermined angle 
75 range, as shown in FIG. 10. 

In FIG. 9, the housing body 21 is provided at 
the upper portion of the main surface thereof with a 
speaker 26 and at the upper end surface with an 
antenna 27 freely extendible and contractible in the 
20 directions indicated by an arrow mark Z. The hous- 
ing body 21 is further provided at the lower portion 
of the main surface with an opening portion 29. 

The housing body 22 is provided at the lower 
portion of the main surface thereof with a key 
25 operation pad such as a pushbutton dialing pad 24 
in which a plurality of keys for dialing operation and 
other operations are arranged. The key operation 
pad 24 includes a power-supply key 25. The hous- 
ing body 22 is further provided at the upper portion 
30 of the main surface with a microphone 28. The 
microphone 28 is so disposed as to be located at a 
position suitably away from the speaker 26 in the 
state in which the housing body 22 is open, as 
shown in FIGs. 9 and 10. The opening portion 29 of 
35 the housing body 21 is provided at a position to 
which at least the power-supply key 25 of the key 
operation pad 24 is exposed when the housing 
bodies 21 and 22 are closed, as shown in FIG. 11. 
The opening portion 29 is located so that neces- 
40 sary keys such as the power-supply key 25 can be 
operated even in the state in which the housing 
bodies 21 and 22 are closed. Further, the side 
walls of the opening portion 29 are formed into a 
taper shape so that users can operate the neces- 
45 sary keys easily, as shown in FIG. 10. 

When the portable radio apparatus of this em- 
bodiment is used, the antenna 27 is extended, the 
housing body 22 is opened in the direction B, and 
then the power-supply key 25 is pushed, as shown 
so in FIG. 10. The power-supply key 25 can also be 
pushed through the opening portion 29 even in the 
state in which the housing body 22 is closed, as 
shown in FIG. 1 1 . It is noted that, if other neces- 
sary keys are exposed through the opening portion 
55 29, necessary operations can also be performed in 
the state in which the housing body 22 is closed. 
When, on the other hand, the portable radio ap- 
paratus of this embodiment is not used, the an- 
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tenna 27 is contracted into the housing body 21 
and the housing body 22 is closed in the direction 
A, so the apparatus becomes handy to carry, as 
shown in FIG. 11. 

FIG. 12 illustrates a portable radio apparatus 
constructed in accordance with a fifth embodiment 
of the present invention, the apparatus being in its 
open state. Many of the parts of the fifth embodi- 
ment of FIG. 12 are identical to corresponding 
parts of the fourth embodiment of FIGs. 9 to 11 
and the same reference numerals will be applied to 
the corresponding parts. 

In this embodiment, a housing body 21 is pro- 
vided with key pushing means 30 so that a power- 
supply key 25 and other keys of a housing body 22 
can be pushed from the side of the housing body 
21 with force, as shown in FIG. 12. The key push- 
ing means 30 comprises a coil spring 31 and a 
button 32. The button 32 is fitted into the opening 
portion of the housing body 21 with its flange 
portion biased outward by means of the coil spring 
31 . Therefore, if the housing body 22 is closed and 
then the button 32 is pushed against the biasing 
force of the coil spring 31, the power-supply key 
25 can be pushed with the housing body 22 
closed. Further, if the key pushing means 30 such 
as this is provided at a position corresponding to a 
necessary key, the necessary key can also be 
operated from the side of the housing body 21 , so 
the key operability of the portable radio apparatus 
is further enhanced. In addition, the construction of 
the key pushing means 30 is not limited to this 
embodiment but various kinds of constructions are 
also possible. For example, the key pushing means 
30 of the housing body 21 may also be formed 
with an elastic member. 

FIGs. 13 to 15 show a portable radio apparatus 
constructed in accordance with a sixth embodiment 
of the present invention. The portable radio appara- 
tus according to this embodiment has a slide open- 
closed structure, and a housing body 21 and a 
housing body 22 are slidably connected through 
their curved surfaces with each other. Unlike the 
first embodiment of FIG. 2, the housing body 21 
comprises a cover, and the housing body 22 com- 
prises a housing main body. 

In FIGs. 13 and 15, the housing body 21 is 
provided at the upper portion of the main surface 
thereof with a speaker 26 and at the lower portion 
with an opening portion 29. The housing body 22 is 
provided at the curved surface thereof with a key 
operation pad such as a pushbutton dialing pad 24 
in which a plurality of keys for dialing operation and 
other operations are arranged. The key operation 
pad 24 includes a power-supply key 25. The hous- 
ing body 22 is further provided at the upper end 
surface with an antenna 27 freely extendible and 
contractible in the directions indicated by an arrow 



mark Z. The housing body 22 is further provided at 
the lower portion of the main surface with a micro- 
phone 28. The microphone 28 is so disposed as to 
be located at a position suitably away from the 
5 speaker 26 in the state in which the housing body 
21 is open. The opening portion 29 of the housing 
body 21 is provided at a position to which at least 
the power-supply key 25 of the key operation pad 
24 is exposed when the housing bodies 21 and 22 
70 are closed, as shown in FIG. 15. The opening 
portion 29 is located so that necessary keys such 
as the power-supply key 25 can be operated even 
in the state in which the housing bodies 21 and 22 
are closed. Further, the side walls of the opening 
75 portion 29 are formed into a taper shape so that 
users can operate the necessary keys easily, as 
shown in FIG. 15. 

When the portable radio apparatus of this em- 
bodiment is used, the antenna 27 is extended, the 
20 housing body 22 is opened in the direction B, and 
then the power-supply key 25 is pushed, as shown 
in FIGs. 13 and 14. The power-supply key 25 can 
also be pushed through the opening portion 29 
even in the state in which the housing body 21 is 
25 closed, as shown in FIG. 15. It is noted that, if 
other necessary keys are exposed through the 
opening portion 29, necessary operations can also 
be performed in the state in which the housing 
body 21 is closed. When, on the other hand, the 
30 portable radio apparatus of this embodiment is not 
used, the antenna 27 is contracted into the housing 
body 22 and the housing body 21 is closed in the 
direction A, so the apparatus becomes handy to 
carry, as shown in FIG. 15. It is noted that, if key 
35 pushing means 30 such as that shown in FIG. 12 
instead of the opening portion 29 is formed in the 
housing body 21, the key operability can further be 
improved. It is also noted that the key operation 
pad 4 or 24 of the above-described first to sixth 
40 embodiments may be constituted by a liquid cry- 
stal touch panel. 

As has been described hereinbefore, the porta- 
ble radio apparatus according to the present inven- 
tion is able to perform the key operation without 
45 opening the first and second housing bodies when 
the apparatus is being cairried and therefore en- 
hance the operability of the portable radio appara- 
tus, because necessary keys are exposed through 
the opening portion of the second housing body or 
50 can be pushed with the key pushing means, in the 
state in which the first and second housing bodies 
are closed. 

While the subject invention has been described 
with relation to the preferred embodiments, various 
55 modifications and adaptations thereof will now be 
apparent to those skilled in the art. All such modi- 
fications and adaptations as fall within the scope of 
the appended claims are intended to be covered 
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thereby. 

Each feature disclosed in this specification 
(which term includes the claims) and/or shown in 
the drawings may be incorporated in the invention 
independently of other disclosed and/or illustrated 
features. 

The appended abstract as filed herewith is 
included in the specification by reference. 

Claims 

1. A portable radio apparatus comprising: 

a first housing body (1 , 22) having at least 
a key operation pad (4, 24) comprising a plu- 
rality of keys; and 

a second housing body (2, 21) connected 
to said first housing body (1. 22) in such a 
manner that said first and second housing bod- 
ies can be opened and closed with each other, 
said key operation pad of said first housing 
body being covered with said second housing 
body when necessary; 

said second housing body being provided 
with key operation means (9. 29. 10. 30) for 
operating at least one key of said plurality of 
keys of said key operation pad in a state in 
which said first and second housing bodies are 
closed. 



6. The portable radio apparatus as set. forth in 
claim 1, wherein said key operation means 
comprises key pushing means (10, 30) for 
operating at least one key of said plurality of 

5 keys of said key operation pad (4, 24) in a 

state in which said first and second housing 
bodies are closed. 

7. The portable radio apparatus as set forth in 
io claim 6, wherein said key pushing means (10 t 

30) comprises at least a movable member (12, 
32) energized by energizing means (11, 31) in 
an opposite direction to a direction in which 
said plurality of keys are pushed. 

75 

8. The portable radio apparatus as set forth in 
any of claims 6 and 7, wherein said first hous- 
ing body (1) and said second housing body (2) 
are rotatably connected with each other so that 

20 one housing body is rotatable on another hous- 

ing body in a predetermined angle range. 

9. The portable radio apparatus as set forth in 
any of claims 6 to 8, wherein said at least one 

25 key of said plurality keys of said key operation 

pad (4, 24) comprises a power-supply key (5, 
25). 



2. The portable radio apparatus as set forth in 30 
claim 1, wherein said key operation means 
comprises an opening (9, 29) so that at least 

one key of said plurality of keys of said key 
operation pad (4, 24) is exposed through said 
opening in a state in which said first and 35 
second housing bodies are closed. 

3. The portable radio apparatus as set forth in 
claim 2, wherein said first housing body (1) 

and said second housing body (2) are rotatably 40 
connected with each other so that one housing 
body is rotatable on another housing body in a 
predetermined angle range. 

4. The portable radio apparatus as set forth in 45 
claim 2, wherein said first housing body (22) 

and said second housing body (21) are slidab- 
ly connected with each other so that one hous- 
ing body is extendible and contractible with 
respect to another housing body. so 

5. The portable radio apparatus as set forth in 
any of claims 1 to 4, wherein said at least one 
key of said plurality keys of said key operation 

pad (4, 24) comprises a power-supply key (5, 55 
25). 
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